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1. Introduction 


munity policies have acted as catalyst for the intensification 

and expansion of olive groves. This intensification involves the 
systematic use of chemical fertilizers and pesticides, as well as the 
implementation of more aggressive weed control practices, soil man- 
agement, increased olive trees density, mechanization of harvesting, 
and the abuse of water irrigation. 

These intensification processes have resulted in simpli- 
fied landscapes with low natural value olive groves, generating 
greater negative environmental impacts, particularly soil ero- 
sion, surface runoff, higher loss of soil fertility, degradation of 
habitats and landscapes, and the overexploitation of scarce and 
vulnerable water resources. 

The progressive disappearance of biological elements in 
intensive olive groves has led to the inefficiency of ecological 
regulatory mechanisms, potentially providing ecosystems with 
resistance and resilience to constantly changing environmental 
conditions. 


T he increased demand for olive oil and the agricultural com- 


We are faced with the paradox that, despite having recognized benefits 
for our health, olive oil production is based on an increasingly 
unsustainable production model. 


Fig. 1.1 Representation of the progressive change of our cultivation systems 


1850 


The central concept of SUSTAINOLIVE is to contribute to a more 
sustainable and eco-innovative olive sector by promoting the design and 
implementation of a set of Technologically Sustainable Solutions (STS) 
that are based on agroecological 

principles and methods, on knowledge and cooperation between the 
different project partners. 

When we speak of technologically sustainable solutions, we refer to 
the processes in which we combine technology and sustainable develop- 
ment, and where such technology is focused on the sustainability of an 
agricultural system. In this project, we aim to create a sustainable way of 


This is nothing new, for millions of years farmers have adapted to 
their environment and have developed technologies to improve their pro- 
ductivity, diversify crops, as well as protect and properly nourish the soil. 


Fig. 1.2 Representation of the progressive change of our cultivation systems, within the olive grove, 


and its intensification 


In this manual we will address different key concepts to improve the 
sustainability of our cultivation and the associated good practices 


that can help us achieve these sustainability goals. 
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Despite the fact that these organisms that inhabit the soils are more numerous than 
those that live on the surface, they are truly unknown to most of us. A soil in good condi- 
tion contains one billion microorganisms per gram, housing most of the planet's biomass, 
and these living organisms are the basis of all biological processes, making the earth and 
organic waste enter the lifetime cycle. 


SOIL EROSION 
DAMAGE WITHOUT 


THE WATER PUSHES AWAY ALL THE FERTILE SOIL AND 
ALL THE EXCESS FERTILIZERS (INVESTMENT LOSS) THAT 
ARE APPLIED TO THE OLIVE GROVE 


THE SOIL OF OUR OLIVE GROVE GOES TO THE 
RIVERS OR THE BOTTOM OF THE SWAMPS 


Fig. 2.1 Erosion process in soil without vegetation cover. All the soil coming from erosion, 
which is generally loaded with herbicides and remains of fertilizers and phytosanitary 


products, ends up in rivers and reservoirs mixing together and contaminating them 


Itis very important to know the relationships between our cultivation and the life that 
exists in the soil. When we talk about our cultivation, we will not only take into account 
the olive trees, but also the green cover that exists between the rows and the bushy plants 
of the non-productive areas (boundaries and others). 

In the first 30 cm of soil, the roots absorb the nutritive elements solubilized by the 
microorganisms and, in return, secrete carbon-rich radical exudations to nourish some 
of these microorganisms. The roots can exude up to 50% of the carbohydrates fixed in 
photosynthesis in the form of sugars, proteins, amino acids and vitamins. These com- 
pounds feed a specific group of microorganisms related to each plant. When the plant 
dies, the roots become part of the organic matter again. Bacteria and fungi participate 
in the decomposition. The galleries formed during root growth will serve to facilitate 
the circulation of water and gases. The lumpy appearance of the earth that surrounds 
the roots reminds us of the importance of not leaving the soil bare. The structures of the 
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2. Protection and improvement of our soil SUSTAINOLIVE 
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microorganisms that surround the root retain a large amount of nitrogen, phos- 
phorus, potassium, sulfur, iron and other micronutrients, 

preventing them from infiltrating deeper layers or being leached. Fungi and 
bacteria produce enzymes and acids necessary to break down inorganic minerals 
and convert them into stable organic forms capable of feeding plants 

Apart from these functions related to the nutrition of our crop, soil microor- 
ganisms compete with populations of other pathogenic microorganisms (such as 
the well-known Verticillium dahliae or Xylella fastidiosa) and form a protective 
layer on the surface of the roots. These pathogenic species only take advantage 
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when the beneficial species of fungi and bacteria are killed by the continuous application 
oftoxic agrochemical substances. Fungi are able to bind soil particles into fine mycelium 
webs, ensuring structural stability. Their most important role is the action they exert on 
the lignin ofthe plants, for which they require an aerated soil. Without fungi you cannot 
start the humus cycle. Mycorrhizal fungi are especially effective in providing nutrients 
to the root; these fungi colonize the outer cells of the roots, but also extend their long 
filaments (mycelia) into the rhizosphere, thus forming the basic junction between the 
roots of the plant and the soil. Mycorrhizae produce enzymes that decompose organic 
matter, solubilize phosphorus and other nutrients that come from inorganic rocks, and 
transform nitrogen into assimilable forms for plants; in return they receive significant 
amounts of sugars and other nutrients. 

The macrofauna groups are the animals we can see (mammals, arthropods, mol- 
lusks and worms). Earthworms are the group of most interest for us inside the macro- 
fauna group, due to the many tasks they perform in favor of the soil. Among the mechan- 
ical actions, stands out the network of galleries that they build, aerating the floors in 
every way, mixing and transferring soil horizons. In its intestine, soil and organic matter 
mix, forming the humic clay complex that improves soil fertility. On the other hand, the 
resulting soil absorbs moisture better and is more resistant to erosion, contains a greater 
number of nutrients and becomes more permeable to the passage of roots that cross the 
galleries created by worms, with humid walls, rich in microbes, and organic matter. 

Mammals, especially rodents, create immense galleries where they shelter and 
reproduce, allowing water and air to enter the ground in a massive way. The construction 
of galleries also facilitates the rise of deep soils and a good mix of soil horizons. 
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The arthropods group: crustaceans (mealybugs), arachnids (spiders and 
mites), myriapods (centipedes and insects) and collembola. Their fundamen- 
tal action is to chop up the organic matter that falls to the ground and with their 
excrement produce an adequate support for microbial life. These animals live far 
from the light of the ground and under the leaves and stones, they do the first job 
of digestion. 

We have just given a brushstroke about the importance of soil in our cultiva- 
tion, but there are multiple threats that endangerit throughoutthe Mediterranean 
area, mainly erosion, which causes the loss of millions of tons of fertile soil each 
year, the progressive loss of organic matter due to intensive agricultural practices, 
and contamination by the inappropriate use of herbicides, pesticides and syn- 
thetic fertilizers. 


What can we do to solve these problems? 


Good agricultural practices to protect and 
improve our soil. 
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2.1 Favorvegetation covers 


Al ran 


egetation cover is what we call the mantle of plants or 

grass which cover the ground surrounding the olive trees. 

It is the most important measure for the protection of the 
soil against erosion, one of the main problems of the olive grove 
throughout the Mediterranean basin. On the one hand, it protects 
the soil from the direct impact of raindrops (soil disintegration), 
and on the other it acts asa filter against the sun's rays, preventing 
the evaporation of water. It constitutes a physical barrier for the 
flow of surface water when there is a slope, which causes gullies 
where there is no grass cover on the surface of the crops. 
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Fig. 2.2 Progressive growth of 


the vegetation cover 


Fig. 2.3 Detail of the biological process of a plant 
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The vegetation cover has many other benefits for growing and 
protecting our environment: 


It is an important contribution of nutrients and organic 
matter to the crop when this superficial flora dies. 


N In the case of crucifers such as dandelions, so abundant 
in our olive groves, they extract nutrients from the deep 
layers of the soil, such as potassium. 


S Legumes will extract nitrogen that will also benefit the 
crop, another macronutrient of great importance. 


N The remains of grasses Poaceae, will slowly be 
incorporated into the soil and, as they have shallow roots, 
they do not consume water from the deep areas. 


Conventional Olive Grove 


Synthetic Chemical Nitrogen 


Part of the N goes 
to the olive fruit 
and to other tree 

structures, a small 
part remains in 
the ground and 

another part 
escapes outside 
the soil 


of Organic Olive Grove 
Contains an average of 36 tons 
more of organic matter 
than a conventional olive grove 
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Organic Olive Grove 


the vast majority of N remains on the soil, and a 
very small amount escapes 


Manure/Compost 


F N 
The N that has not 
escaped and is 
retained after 
approximately a 
decade on the soil, 
is equivalent to 
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> The roots of the vegetation cover improve the physico-chemical 
structure of the soils, building channels conducting water and 
air to the soil, fundamental elements for cultivation and the 
existing life in the soil. 


Fig.2.4 In the left image you can see a good physical-chemical structure, where channels 


have been created where the water passes through, not like the opposite image on the right 


> Limits the runoff of rainwater and favours the maintenance of 
water reserves. 
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Fig.2.5 You can see the erosion produced by water in a soil without vegetation cover, where 


a great part of the money invested in fertilizers 115 lost with the eroded soil 
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>The grass cover itself constitutes an excellent habitat, where a large 
number of living beings take refuge and feed, they also maintain 
the balance of our olive groves, such as auxiliary insects that 
contribute to the prevention of pests and diseases. 


>It allows us to integrate domestic livestock, where the farmer 
benefits from a free maintenance of the vegetation cover due to the 
animals grazing, plus the fertilization of the soil with the livestock 
manure, and the shepherd benefits from quality pastures. 


>It also facilitates the access of the machinery, allowing it to carry 
out tasks such as harvesting without fighting against the mud. 


As we can see, they are all advantages. One of the main 
concerns of the farmers that stops the development of this 
practice are based on the competition between the olive tree 
and the grass cover in terms of the availability of water and 
nutrients. For this reason, it is essential to have good control 
of the vegetation cover with the use of animals (mainly 
sheep, equids or fowl), or with mechanical brush cutters in 
low rainfall season. 


2.1 Favorvegetation covers SUSTAINOLIVE 


We understand that the best plant cover is the one that grows natu- 
rally on our land, but unfortunately the continued use of herbicides 
has been depleting the natural seed banks. 


তু = There are also grass covers created with harvest remains, prun- 
১5০ ingand other plant based materials that, although they cannot 
৪ ~ . be compared to natural plant covers, are a good alternative to 
avoid leaving bare ground. 
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SUSTAINOLIVE 


2.2 Adding organic matter to our soil 


he soil shows more resistance to erosion when its physical proper- 
ties improve, and this occurs if organic matter is added to the soil, it 
also makes adifference the less you till the soil, and ifyou eliminate 
the use of pesticides, mainly herbicides, since they create soil compaction. 
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2.2.1 Use of by-products 


produce environmental problems such as soil contamination, 

underground seepage, contamination of water bodiesandemis- 
sions of bad odours. Currently, the search for environmentally friendly 
and economically viable solutions for the elimination of by-products, 
including agricultural use, is a priority in the producing countries and, 
therefore, it is considered a key challenge for SUSTAINOLIVE. In 
the last chapter of this document we will delve into the composting of 
alperujos (olive waste) for the fertilization of the soil and the closing of 
the nutrient cycle. 


C urrent olive waste management practices in the olive oil sector 


2.2.2 Creating a vegetation cover with the chopping 
remains of pruning in the the olive grove rows 


hese so-called inert covers fulfil several 
| essential functions for the good manage- 
ment of our olive groves. On the one hand, 
they provide soil protection against water erosion 
by reducing the speed of water circulation on the 
surface, improving water infiltration and reducing 
water losses due to evaporation. On the other hand, 
it improves the physical properties of the soil by 
slowly decomposing, providing organic matter and 
improving the structure in the most superficial lay- 
ers ofthe soil. 

For the creation of this type of vegetation roof 
there are a large number of special made shredders 
or mincers, that break up branches and remains of 
pruning, with a diameter of up to 10 cm. 
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3. How to increase and favor 
biodiversity in cultivation 


iodiversity: The word biodiversity 
B means "biological variety" and comes 

from joining the words bio- (life) with 
the word "diversity" which comes from the 
Latin diversitas = "variety". In two words: 
variety of life. 

In an ecosystem, the organisms that 
inhabit it are in balance thanks to the mech- 
anisms that allow the continuous renewal of 
natural elements. The movements of energy 
and nutrients are also in balance, governed by 
natural or ecological principles. 

Light energy and carbon dioxide are taken 
up first by plants to make their food (sugars) 
through photosynthesis. Thatis why plants are 
considered the producers of an ecosystem. 
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Nutrient recycling is the continuous circulation 
of elements from an inorganic to an organic form 
and vice versa, that is, the circulation of materials 
through the structural components of the ecosys- 
tem. When the human being modifies these eco- 
systems to produce food, it alters these balances 
and simplifies the structure of the ecosystems, 
this alteration will increase, the more we simplify 
the starting ecosystems. For Margalef (1979), "the 
exploitation of crops involves a simplification of the 
ecosystem, compared to its pre-agricultural state". 
This exploited ecosystem is made up of a smaller 
number of species and also a smaller number of 
biotypes (grasses, weeds, trees, etc.). The struc- 
ture of the soil is simplified and the diversity of the 
populations of soil microorganisms and animals 
decreases. The circulation of nutrients outside 
the organisms acquires more importance. Annual 
rhythms are accentuated, not only in cultivated spe- 
cies, but also in species associated with crops, such 
as weeds or pests. Agroecology applies the concepts 
and principles provided by Ecology for the design 
of sustainable food production systems. In this way, 
it is up to the farmers to make sure 
that less simplification of the eco- 
system should be done. In the 
Mediterranean olive grove, till- 
age practices and the use of 
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herbicides to eliminate the weed flora in the olive 
grove have directly affected the diversity of floraand 
fauna in the crop. The farmers objective is to avoid 
competition for water and nutrients, but these prac- 
tices have led to a general impoverishment of ver- 
tebrates and inver- tebrates that were directly asso- 
ciated with plants and that, in many cases, were a 
natural control tool of the olive tree pests and dis- 
eases. They have also impoverished the contribu- 
tions of organic matter to the system, fundamen- 
tal for the natural processes that occur in the soil, 
these practices aimed at controlling the flora they 
have added the chemical fight, which accelerates 
the imbalances in our crop, making it even more 
vulnerable and dependent of periodic treatments, 
polluting the soil, air and surface and underground 
waters.When the system is balanced and there is 
shelter for the different animal species, the benefits 
of biological control of pests and diseases becomes 
apparent. 

Insects have natural enemies, mainly other 
insects, but also birds, fungi, bacteria and viruses, 
which help limit their spread, so measures that are 

favourable for the multiplication of 
these organisms should be used if 
they exist, in the environment in 
which we have our crops, and in 
some cases wecan incorporate 
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Fig. 3.1 Trophic chain 
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9. Increase and favor biodiversity in cultivation SUSTAINOLIVE 


them artificially (seeds of weed plants, shrubs in non-productive areas or the 
spread of useful fauna). 

Starting with bacteria,a well-known case is that Bacillus Thuringiensis, 
which produces a disease in the larvae of certain insects, due to toxins pro- 
duced by the bacillus, a solution is prepared and applied by spraying it. 

Insects that live at the expense of others can be predators, or predators 
and parasites. Firstly are those that feed on eggs, larvae or adults of the spe- 
cies that are pests in the crop. There are predators that feed on several (poly- 
phagous) or single species. Among the most important predators, some spe- 
cies of the Coccinellidae (Coleptera), commonly named ladybirds, Diptera 
(e.g., species of the genus Syphus) and Mantidae families, and of the order 
Neuropterans (e.g., species of the genus Chrysopa), stand out. 

Trapping: Using traps, certain pests are attracted by the color yellow or 
blue, which is why gummed plates of these colours can be placed as a means 
of reducing the plague, or to evaluate existing populations. In other circum- 
stances, food or light traps are used. 


What can we do to increase the 
biodiversity of our crop? 


Favorable practices, to increase biodiversity. 


3.1 Favor organic fertilization 
of our crops 


in the soil, allowing the transformation of this organic matter into 

humus and mineral nutrients for the crop. This practice is essential 
if we want to maintain the life of the organisms that live in the soil and the 
services that they offer to the sustainability of the crop. 


T he use of organic matter to fertilize our crops favors biological activity 
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3.2 Vegetation covers and shrub 
planting in unproductive areas 


to maintain a vegetation cover to facilitate an ade- 

quate habitatin which insects that are useful to the 
farmer can take refuge, we must also avoid altering and 
polluting the environment to maintain a diversified 
agroecosystem. 

The planting of perimeter hedges or unproductive 
(uncultivated) areas facilitate the development of bio- 
diversity. There are certain insect-related plants that 
regulate pest insects: for example, the false yellowhead 
(Dittrichia viscosa) 

The flora favours the shelter of insects while they 
also contribute to the pollination. 


| n previous sections we have talked about the need 


3.3 Placing insect hotels, bird poles, 
nest boxes and ponds 


turesthatprovideshelterforinsects,birdsand 

mammals that are essential to maintain the 
balance of our agroecosystem: Eroded rocks, stone 
walls, ponds that serve as habitat for amphibians 
also as drinking fountains for birds and mammals, 
perches and elevated nest boxes for different types 
of birds and bats, and “insect hotels” that facilitate 
solitary wasp layings, for example. 


T hese are different natural or artificial struc- 


Aswe have already said before, the 
more our cultivation resembles a 
natural ecosystem, the more easily 
imbalances will be corrected. 
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4. t- Conclusion 
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F he chads soil management in the 
olive grove is the pillar on 


which the success of the olive 


ς grower rests, in the short, medium and 
long term. Obtaining and maintaining 
a soil with high natural fertility, healthy 
and capable of adequately nourishing 
the crop. And all of this in an affordable 
way, is the key to olive growing. We must N 
focus our efforts on the olive grower who 
has just began the transition towards a 
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5.Sustainable solutionstothe 
common problems of olive growing 


niques to address the main problems 

that farmers face in their transition to 
more sustainable management models. 

If previous practices in our olive grove 
we're related to the use of synthetic chemical 
production factors, the change to more sus- 
tainable models will be accompanied by pro- 
duction losses and imbalances of all kinds, 
which will be overcome as we improve the 
sustainability of our olive grove. 


| n this section we propose different tech- 
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6.1 Pests and diseases 


Tuberculosis 
Pseudomonas savastanoi pv.Savastanoi 


appearance of tumors in the branches of trees and, to a lesser extent, it 

can affect roots, leaves, olives or the trunk. The tumors of the previous 
year harbour the bacteria that in the presence of humidity spreads to the rest 
of the tree more easily if there are wounds such as those caused by frost, hail, 
pruning, falling leaves, etc. 

The most frequent attack of tuberculosis occurs on the branches, mainly 
when they are still green. In the first stages, the tumors are green, with the same 
tone as the branches, although more spongy and softer. As they evolve they 
become rougher and harder, and the color darkens until it has the coloration of 
the trunk. The most affected branches lose vigor and can even dry out. 

The disease is closely linked to the presence of humidity, so the most favora- 
ble periods for infection are spring and autumn, and its control is mainly based 
on preventive measures such as those detailed below: 


O live tree tuberculosis is a disease caused by bacteria. It is detected by the 


Fig. 5.1 Olive tree branch affected by Tuberculosis 


e Carry out the pruning of the olive grove in dry periods, eliminate the branch 
tissues affected by the bacteria, and properly disinfect the tools used 


e Avoidinjuries during harvesting and do not harvestwhen itis raining 


ο Avoid excess nitrogen fertilizers 
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Bactrocera 


olea 


olive grove, its larvae are responsible for the 

damage done to the olive fruit, by feeding 
on its pulp. It is characterized by a whitish triangle 
located on the thorax, a black spot at the end of the 
wings, and the extension of the anal cell, narrow 
and elongated. The adult measures between 4 and 
5 mm. The female is capable of laying more than 
20 eggs a day in olive fruits. The damage is not so 
much related to the decrease in production as to the 
appearance of table olive fruit, or the decrease in the 
quality of the oil (the galleries created by the larvae 
allow the entry of fungi that give the oil a bad taste), 
it also makes the premature fruit fall off. 

To evaluate the incidence of this pest, control 
traps are used that attract the fly by its color (yellow) 
and by a natural attractant, when the adult fly flies. 

Its control is very complicated and it is greatly 
affected by the weather. 


C onsidered the most problematic pest of the 
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Fig. 5.2 Olive fruit fly 
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The olive fly has a high number of natural enemies, 
highlighting a small wasp (Opius concolor), or bee- 
tles of the genus Cicindela. Maintaining a diverse 
vegetation cover and the so-called "insect hotels" 
favor the presence of the fly's predatory wasps. 


Another effective method is mass trapping 
with the so-called Olipe traps, which are plastic 
bottles hung in the trees, facing south, with 
some perforations of about five millimeters. 
These bottles are filled with 1 liter of water 
and 30 grams of ammonium phosphate. 


Fig. 5.3 Olipe tramp 


Yellowhead 


Inula viscosa, Dittrichia viscosa 


ome plants have a special role in reduc- 
S ing natural enemies. Thus the dipteran 

Myopites stylata causes the formation of 
flower galls in the plant known as olivarda, or 
mosquera grass (Dittrichia viscosa). These galls 
play an importantrole in the biological cycle of the 
parasitoid hymenopteran Eupelmus urozonus, 
which uses them as a safe haven during its hiber- 
nation, being one of the main natural enemies of 
the olive fly. 


Maintaining Dittrichia 
viscosa hedges helps to 
better control the Olive fly. 


ORIFICES 


YELLOW TAPE m 
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6.1 Pests and diseases SUSTAINOLIVE 


Olive moth 


P X ays ol ede T he olive moth is another notorious pest 


of the olive grove that causes damage 
mainly in the phase in which the larvae 
feed on the fruit (carpophagous generation). 
The adults lay their eggs on the underside of 
the leaves and shelter there in the winter, in the 
form of pupae that are easily identifiable, and 
in spring the larvae enter the leaves where we 
can see the galleries that they create as they feed 
(generation phyllophagous). When flowering 
FE x occurs we can also see the larvae feeding on the 
f flowers or the silk threads they leave in them 
(anthophagous generation). It is in summer 
when most of the damage appears, due to the 
fall of the olive, caused by the entry of the larvae 
into the fruit pit. 


KOK 
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Fig. 5.4 Olive moth in its different phases, ‘Larvae, 
Chrysalis, *Adult (de Silvestri) 


Fig. 5.5 Phyllophagous generation Fig. 5.6 Carpophagous generation 
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Green lacewings 


Pupa 
Chrysoperla carnea 


moth (Pray oleae) natural predators to combat — 

them when it becomes a pest, among which 
the Green Lacewing (Chrysoperla carnea) stands 
out. In its adult phase, this insect feeds on nectar, 
so it is necessary to ensure the presence of a veg- 
etation cover and shrubs on the edges of unculti- 
vated areas, rich in botanical diversity to favor the 
presence of this predator that can control the olive 
moth very effectively. The egg laying of the Green 
Lacewing is easily identifiable by the unique way 
in which they lay them, at the end ofa filament, due 
to the voracity of their larvae when they are born, 
which will eat the unhatched eggs. 


| t is ideal to favor the conditions for the olive 


Advance Larvae 
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Young Larvae 


selective treatment than synthetic insecticides and we 
must use it when the olive moth larvae is in the flowers. 
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6.1 Pests and diseases SUSTAINOLIVE 


Olive canker 


Colletotrichum acutatum, Colletotrichum gloeosporioides 


tri chum gloeosporioides. The disease attacks the olive fruit, causing them to rot, 

weight loss and olive fruit fall. The oils extracted affect their organoleptic char- 
acteristics, which causes a bad flavour, and they also have an orange color that reduces 
their value. It can also cause the loss of leaves. 

The spread of the fungus is related to high levels of environmental humidity, nor- 
mally in spring and autumn, and the first symptoms are only detected in the olive fruit, at 
its initial stage round spots appear that grow until they infect the entire fruit. An orange 
gelatinous substance forms on these spots and the olive fruit ends up detaching or drying 
up on the tree. 

In some cases the olive fruit spreads a toxin that affects the leaves with chlorotic spots 
that expand until they dry, causing them to fall. 


N nthracnose isa disease caused by the fungi Colletotrichum acutatum and Colleto- 


Fig. 5.7 Olive canker dissease effect on the branches 


To control the disease it is recommended to: 


e Carry out pruning that facilitate aeration and reduce humidity, 
as itis done to prevent other diseases 


ο Carry out an effective control on the olive fly, since the damages 
they cause allow the entry of the fungus 


e Harvest the olives before the disease develops to worrying limits 
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Fig. 5.8 Olive canker life cycle. Source: CSIC 


Experts point out that the disease 
develops in some varieties more 

than in others, so if our varieties are 
sensitive and we are in areas with high 
humidity, it is convenient to carry out 
preventive phytosanitary treatments 
with copper compounds in autumn 
and spring. 


Fig. 5.9 Olive canker effect on olive fruit 
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SUSTAINOLIVE 


5.2 Composting of olive pomance 


Composting: closing _ 
the nutrient cycle 72% 
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GOOD PRACTICE MANUAL z 


omposting is the process by which 

organic matter decomposes into humus. 

Itis an aerobic biological process that 
we can accelerate if we control the humidity, 
aeration and temperature of the pile. All this will 
facilitate the intervention of the large number of 
macro and microorganisms that participate in 
the process. The final product will improve the 
quality of the starting elements used to make the 
compost, the possible toxic elements will have 
been eliminated, as well as fungi and bacteria 
harmful to the plants. In this way we improve the 
health of the crop, the nutrition of the soil, as well 
as closing the nutrient cycle of our farm. 


To obtain a quality product we must 
make sure to start the process with 
abalanced mixture of the starting 
components, which must have a 
carbon/nitrogen ratio close to 30, 
that is, 1 part of nitrogen for every 
30 parts of carbon (there are tables 
to know the C/N ratios of different 
starting materials). 
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6.2 Composting ofolivepomance SUSTAINOLIVE 
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Fig. 5.12 Correct aeration process for composting 


-> 01106 all the components have been mixed by mechanical means so that 
they are perfectly homogenized, we will notice arise in temperature due 
to biological activation. 


>In the first phase, temperatures close to 60°C are reached, which are 
essential to kill fungi and toxic bacteria, and eliminate seeds that are 
present in the heap. Temperatures from 70°C cause the destruction of 
the fauna involved in composting and it will be necessary to turn over to 
lower the temperature. 


>As arule, the pile will be turned over every time the temperature rises 
above 7006 and when it drops below 40°C, and we must ensure that 
it contains adequate humidity, around 40/50%. It is normally watered 
during turning to ensure moisture throughout the pile. 
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Fig. 5.13 Correct temperature phases for composting 
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Fig. 5.14 Correct temperature phases for composting 


>This process can last about 6-9 months, it requires us to measure the 
temperature at least once a week during the first months. You have to flipthe 
compost around 6 times in total. 
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5.2 Composting of olive pomance SUSTAINOLIVE 


x 


10 TF. 
ΤΠ 


19.2008 


040 


GOOD PRACTICES MANUAL 


COMMON MATERIALS FOR COMPOSTING 


RAW MATERIAL C/N RATIO 
Manure, chicken 12,4 
Manure, sheep 13,3 
Manure, cow 12,2 
Manure, pig 6,2 
Olive mil pomace 44 
Olive leaf 36,1 
Shredded olive pruning 36,9 
Horticultural remains 19 


Source: Martinez et al. 2004 


